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SECTION A 
Use a separate answer booklet for this section 
Answer ALL TWENTY SIX (26) questions 


Suggested time 30 minutes; 26 marks 


Clearly identify in the answer booklet provided the question number and relevant letter: a, b, c, d, 


or e to denote the most correct answer. Answer all questions. 


QUESTION 1 


Genetic Drift is best explained by which statement? 


a. Non-random changes to alleles under a negative selection pressure 

b. Non-random changes to alleles under a positive selection pressure 

c. Random changes in the frequencies of neutral alleles caused by ‘chance sampling’ 

d. Random changes in the frequencies of neutral alleles caused by Natural Selection 
QUESTION 2 


When the breeder determines fitness of individuals rather than the environment the process is called: 


a. The Hardy Weinberg Law 

b. Artificial selection 

c. Natural selection 

d. Darwinian fitness 
QUESTION 3 


Which coelomate organism is propelled forward by longitudinal and circular muscles that work 
antagonistically with internal water pressure? 


Trematoda — liver fluke 
Oligochaete — earthworm 
Ophiuroidea — brittle star 
Holothuroidea — sea cucumber 
None of the above 


eo fBo gp 
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QUESTION 4 


Out of the factors listed below, which one has NOT contributed to the success of the Phylum 
Arthropoda? 


Wings 

Exoskeleton 

Resistence to pesticides 
Flexible jointed appendages 
Metameric segmentation 


eS aore 


QUESTION 5 


The pharyngeal gill slits are lost in vertebrate chordates, but give rise to these structures: 


a. Lungs, heart and kidneys 

b. Gills, eyes and ears 

c. Lungs, middle ear cavity and skin 

d. Gills, Eustachian tubes and middle ear cavity 

e. Eustachian tubes, nose and mouth 
QUESTION 6 


Endoparasitic tapeworms whose life cycle depends on two hosts rely on sheep, pigs and humans as 
intermediate hosts, and dogs as what type of host? 


a. Definitive 

b. Terminal 

c. Final 

d. Productive 

e. Reproductive 
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QUESTION 7 


The organism pictured below is segmented, has parapodia on each segment, and lives in a marine 
environment. It is part of which Phylum? 


Nematoda 
Echinodermata 
Annelida 
Arthropoda 

None of the above 


PaO TE 


QUESTION 8 


Double fertilisation in flowering plants leads to the formation of...(complete the sentence): 


a. Both diploid endosperm and diploid zygote 

b. A female gametophyte 

c. Archegonia and antheridia 

d. Both diploid zygote and triploid endosperm 
QUESTION 9 


Gametes in land plants are a direct product of...(complete the sentence): 


a. Meiosis 

b. Fertilisation 
c. Mitosis 

d. Pollination 


QUESTION 10 


The Fern gametophyte that produces motile sperm is: 


aoe FS 


QUESTION 11 


Short-lived 
Long-lived 
Perennial 
Diploid 


Sister group to the Angiosperms is the: 


a. Gymnosperms 

b. Embryophytes 

c. Chlorophytes 

d. Ferns 
QUESTION 12 


The male gametophyte in Conifers is called: 


a. The generative cell 
b. Sporopollen 
c. Pollen 
d. Egg 
QUESTION 13 


The male gametophyte of a flowering plant is called what? 


eo Bore 


Pollen sac 

Microspore 

Anther 

Microspore mother cell 
Pollen grain 
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QUESTION 14 


Nutrition is provided to the embryo in Gymnosperm seed by the: 


a. Endosperm 

b. Male gametophyte 

c. Female gametophyte 

d. Female cone scales (megasporophylls) 
QUESTION 15 


All plant cells produce a primary cell wall. Which statement is NOT correct? 


a. The primary wall cell is formed external to the cell membrane 
b. The primary cell wall is composed of cellulose 
c. The primary cell wall is composed of a lipid bi-layer 
d. The secondary cell wall is composed of lignin 
QUESTION 16 


Plant cells can divide, elongate and differentiate to form an organ; e.g., a leaf or root or flower of a 
particular shape and size. This is known as: 


a. Morphogenesis 

b. Elongation 

c. Differentiation 

d. Determinate growth 
QUESTION 17 


Lateral roots arise from the... (Indicate the correct statement): 


a. Pericycle, which is located in the cortex 

b. Pericycle, which is found in the very central pith of a monocot root 

c. Pericycle, which is located just inside the endodermis 

d. Periderm, which is located just inside the endodermis 
QUESTION 18 


The structure of the primary root is organised from the growing tip backwards as: 


Root cap, apical meristem, zone of elongation, zone of differentiation 
. Root cap, zone of elongation, apical meristem, zone of differentiation 
. Apical meristem, root cap, zone of elongation, zone of differentiation 
. Root cap, apical meristem, zone of differentiation, zone of elongation 


aoege 
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QUESTION 19 


The xylem tissue of a conifer is composed of the following... (Indicate the correct statement): 


a. Sieve tube cells, companion cells, parenchyma and fibres 
b. Vessels, tracheids, parenchyma and fibres 
c. Palisade mesophyll cells, sclerenchyma fibres, parenchyma 
d. Tracheids, parenchyma and fibres 

QUESTION 20 


Which of the following does NOT control the loss of water from the stomatal pore? 


a. Light 
b. Potassium levels in the guards cells 
c. Positive pressure in the sieve tube cells 
d. Humidity 
QUESTION 21 
The stolons of strawberries are modified and carrots are modified ? Indicate the two 


correct words. 


a. Leaves and roots 

b. Stems and tap roots 

c. Roots and leaves 

d. Flowers and stems 
QUESTION 22 


The green tissue of the shoot of Casuarina is... (Indicate the correct statement): 


A modified leaf known as a phyllode 
A modified stem known as a cladode 
A rhizome known as a rhizoid 
Modified for food storage 


ao Te 
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QUESTION 23 


Flowering of a large group of plants is influenced by photoperiod. Which of the following statements 
is NOT correct? 


a. Long day plants respond to long days, but do flower if they receive a burst of light 
during a long dark period 

b. Cool temperatures can always replace the day length requirement for all short day 
plants 

c. Short day plants can be prevented from flowering by interrupting the long night period 
with a flash of light 

d. Long day plants were found to require short nights 

QUESTION 24 


Indicate the statement which is NOT correct: 


a. An essential element is a chemical element that is required for a plant to complete its 
life cycle and produce another generation 

b. Hydroponic culture uses mineral solutions rather than soils to determine which 
elements are essential 

c. Nine of the essential elements are required in large amounts and are referred to as 
macronutrients 

d. Eight of the essential elements are required in small amounts and are referred to as 
macronutrients 

QUESTION 25 


There are 450 trees of a species of Eucalyptus per square kilometre in a certain area of woodland in 
NSW. To which population characteristic does this information refer? 


a. 
b. 
C; 


Growth rate 
Geographic distribution 
Age structure 


d. Population density 


QUESTION 26 


Which of the following statements about ecology is NOT correct? 


a. 


b. 


Ecology is the study of the interactions between biotic and abiotic elements of the 
environment 

Ecology is a discipline that is independent from natural selection and evolutionary 
history 


. Ecological studies may involve the use of models and computers 


d. Ecologists may study populations and communities of organisms 


. Ecology spans increasingly complex levels of organization, from individuals to 


ecosystems 
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SECTION B 


Use a separate answer booklet for this section 
Short answer questions 
Answer all TEN (10) questions in this section 
Note there is internal choice within QUESTION 29 


Suggested time 6 minutes per question, total of 65 minutes; 50 marks (5 marks per question) 


QUESTION 27 


List the five mechanisms of microevolution and provide a definition for each mechanism. 


QUESTION 28 


What are the three different germ layers which are produced during gastrulation of a coelomate 
organism? List the type of tissues and organs each of these layers gives rise to in the adult body. 


QUESTION 29 


Select either phylum Chordata OR phylum Arthropoda and list the phylum characteristics of your 
choice. To show the phylum diversity provide an example organism from three separate classes 
assigned to your chosen phylum, include one key feature that distinguishes organisms in each of the 
three classes. 


QUESTION 30 


Using an annotated diagram show the five general steps of the life cycle of land plants. 


QUESTION 31 


Explain the difference between homospory and heterospory. What is the significance for land plants? 


QUESTION 32 


Compare and contrast pre-zygotic reproductive barriers and post-zygotic reproductive barriers. 
Provide an example of each. 


QUESTION 33 
Describe and contrast the three photosynthetic pathways (C3, C4, and CAM) found in green plants. 
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QUESTION 34 


Briefly explain at the whole plant level, the transpiration-cohesion mechanism that moves water from 
roots to leaves. 


QUESTION 35 


Explain the function of the Casparian strip. 


QUESTION 36 


Predict the ecological response to the addition of superphosphate on the following components of high 
altitude grassy woodland similar to that studied in your practical work (last practical at the intensive 
school — Snow Gum Woodlands). 


(a) The species richness of the plants. 
(b) The abundance of herbivorous insects. 


(c) The abundance of weedy plant species. 


Section C starts on the next page 
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SECTION C: 
Use a separate booklet for this section 
Answer ALL parts of this question 
T (true) or F (false) answers to be provided 


Suggested time 25 minutes; 24 marks 


QUESTION 37 


Clearly identify the question (1 =, 2 =, etc.) and the relevant letter: T (true) or F (false) to denote the 
correct answer in the answer booklet provided. Write one answer per line in a vertical column on 
one page. No marks will be awarded if more than one answer is provided per question or if the letter is 
ambiguous. Do not use red pen. Do not write out the statement for each question. 


ee Se eS 
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The Darwinian fitness of an individual is measured by its ability to compete for resources. 
A defining characteristic of allopatric speciation is geographic isolation. 

Analogous characters are similar due to common ancestry. 

Sponges are triploblastic organisms. 

The word ‘annulus’ means ring, and is the derivation of naming Phylum Annelida. 

The amniotic egg allows reptiles to reproduce in aquatic environments. 

Most mammals and birds are endotherms. 

The Phylum Cnidaria is placed in the Subkingdom Eumetazoa. 


Pteridophytes form a monophyletic group as descendents share a common ancestor and have 
shared derived features in common. 


The alternation of generations is a feature shared by all land plants. 

In liverworts, hornworts and mosses the zygote is haploid. 

Both plant spores and gametes are haploid. 

Heterosporous plants produce separate female and male gametophytes. 
Fertilisation in Gymnosperm plants results in a 2n zygote and 3n endosperm. 


The correct order of floral organs from the outside to the inside of a complete flower is 
Petals-carpels-stamens-sepals. 


Fruits develop from ovaries within the flowering plant. 
Plant cells possess a primary cell wall which is composed of lignin. 


One key difference between the anatomy of roots and the anatomy of stems is that vascular 
tissue is located within a central cylinder for roots but occurs in bundles within stems. 


Section C continues on the next page 
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19. 
20. 
21. 
22. 
23. 
24. 
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In Angiosperms, ray cells are found in both the secondary phloem and xylem. 

The major source of nitrogen in the world soils is from Mycorrhizas. 

Gibberellic acid (GA3) stimulates the formation of flowers in plants. 

Intraspecific competition occurs between individuals of the same species in a population. 
Exponential population growth occurs when the population equilibrium is unrestrained. 


Parasitism, nitrogen fixation on plant roots, waterbirds dispersing seeds and mutualism 
between ants and Acacia plants are all a form of symbiosis. 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 


result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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